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Omstmuctions for Candidates:

(a)  Write your Roll No. on the top immediately on receipt of this question paper.
(b) Question No. fl is compulsory in Section-A.
(c) Attempt any four questions from Secti®m-IB.
(d) Parts of a question should be attempted together.

Sectfion A
Q1.   (a)     Explain the chomsky classification of language.

®     Deflne ambiguity in grammar? Can it be removed? if yes, how?

(c)     Differentiate between DFA and NDFA with the help ofsuitable examples.

(d)     Prove L={ab n : n>=0} to be regular using pumping lemma.

(e)     Construct TM that recognizes language over alphabet o,1 such that string. ends in 10.

(D      Design a FA fi-om givenregular expression 10 + (0 +11) 0 *1

(g)     Prove thatLHS RE is equivalentto RIIS RE
(1+00*1)+(1+00*1)(0+10*1)*(0+10*1)=0*1(0+.10*1)*

(h)     What are the closure properties ofcFL?

(i)      What properties of recursive enumerable seta are not decidable?

a)      Construct a regular expression for DFA shown below:

Section B

Q2.   (a)     Convertthe given  grammarto CNF
1.S+a|aA|B                 2.  A+aBB|s             3.B+Aa|b

®    Demonstrate the model of Linear bound automataq,BA) with neat diagram

Q3.   (a)     Defmewithexanple
i.   Left Recursion
ii.  Leftmost and Rightmost derivation
iii. Ambiguous grammar
iv. Parse Tree
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(b)     Design a PDA for accepting a palindrome Loo = {WCWR I W€(a+b)*} where wR
is:reverse of W and show ID for the string "aab"

Q4.   (a)     Convert followingNFA to DFA

a,b
b b

(b)     Design DFA to Accept stings of o's and 1 's L={ starting with 01 or starting with 10}

(c)     Construct a DFA to accept strings ofo's and l's starting with at leasttwo o's and
ending with at least two 1 's

Q5.   (a)     StateArden'stheorem.

a)     Construct the minimum state automata equivalent to finite automata given by (Q0 is
th.e initial state and Q3;Q4 are fmal states):

State a b
i>-OO /initial sl:ate) 01 0201 04 0302 04 03
03 (Final state) 05 0604 (Final state) 07 0605 03 06
Q6 Q6 '06
Q7 Q4 Q6

(c)     Prove that the complement ofa regular language is also regular.

'Q6.   (a)     Obtain the unambiguous grammar for the grarmnar shown and get the derivation for

the expression (a+b)*(a-b).

1.    E->HE+E|E-E                2.      E->    E*E|EAI

3.     E->     a3)|I                         4.      I->       a|b|c

(b)      Consider the following grammar
1.   S+AbB         2.   A+aA|€        3.    B+aB|bB|€
Give LM) and RM) and Parse tree for the .string "aaabab "

(c)     State and prove pumping lemma Theorem

Q7.   (a)     Explain The church-Turing machine with neat a diagram

(b)    .Explain Multiple TM with a neat diagram

(c)     Show that regular languages are closed under union,concatenation and Kleens star
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